Starase: A bi-functional fibrinolytic protease from hepatic caeca of Asterina pectinifera displays antithrombotic potential.
A bi-functional fibrinolytic serine protease, Starase exhibiting thrombolytic potency was purified from hepatic caeca of Asterina pectinifera. Starase showed a single band of approximately 48 kDa by SDS-PAGE and fibrin zymography. The N-terminal sequence of Starase was AIPTEFDARTKKHNN, which does not match with any known fibrinolytic enzyme. Starase had optimum amidolytic activity at 50 °C and pH 8.0 and the activity was inhibited by PMSF and APMSF. Starase showed the highest specificity toward the substrate H-D-Val-Leu-Lys-pNA for plasmin followed by pyroGlu-Gly-Arg-pNA for urokinase. The apparent Km and Vmax values of Starase toward a chromogenic substrate for plasmin H-D-Val-Leu-Lys-pNA were determined as 1.37 mM and 6.8 mM/min/mg respectively. The fibrinolytic activity of Starase by fibrin plate assay displayed that it could not only directly degrade fibrin clot but also activate plasminogen. Starase showed a strong fibrinogenolytic activity, cleaving all three major chains of fibrinogen rapidly. In addition, Starase with more than 1 μg could cleave extracellular matrix component type VII collagen, and plasma proteins such as bovine albumin and bovine gamma globulin. It could also inhibit factor Xa and thrombin activity. Starase at a dose of 0.8 mg/kg was devoid of hemorrhagic activity and it demonstrated antithrombotic effect in three animal models; FeCl2-induced carotid arterial thrombus model, carrageenan-induced tail thrombosis model and collagen and epinephrine induced pulmonary thromboembolism mice model. These results suggest that Starase has the potential to be a potent thrombolytic agent due to its bi-functional properties (containing both direct-acting and plasminogen-activating activities) and lack of hemorrhagic activity. Although Starase might interfere with the normal composition of the plasma proteins, it may be used not only for the treatment and prevention of thrombosis, but also in a number of biomedical applications.